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論 文 目 次 
This thesis disclosed the new synthetic methods of amide bond formation and its mechanistic 
investigation, and it consists of 7 chapters.  
In chapter 1, previous reported methods for amide and peptide bonds were briefly described.  
In chapter 2, a mild and convenient oxidative method of amide formation between readily 
available nitroalkanes and amines was disclosed. This amide coupling procedure can be achieved 
simply in the presence of iodine, molecular oxygen, and solid potassium carbonate. The method is 
straightforward in operation, functional group tolerance, and stereochemically robust to potentially 
epimerizable substrates. 
Several important findings were discovered during the mechanistic study of oxidative amidation, 
which were described in this chapter 3: 1) NIS or I2 serves as a halodium source which reacts with 
amine to afford a halogen bonded complex rather than iodoamine. 2) Both NIS/I2 or NIS-amine 
complex can serve as a iodium source to react with aci-nitronates and afford bothα-iodo and 
α,α-diiodo nitroalkanes 3) Control reactions conformed that α,α-diiodo nitroalkanes were key 
intermediate to amide. In particular, evidences showed that α,α-diiodonitroalkanes react with 
molecular oxygen to form peroxy adducts; alternatively, these tetrahedral intermediates rearrange 
anaerobically into a cleavable nitrite ester.  
In chapter 4, a novel autocatalytic reaction catalyzed by iodide anion was discovered during the 
investigation of conversion of α,α-diiodonitroalkanes into amides and esters with relatively weak 
nucleophiles. Based on this new finding, a new and rapid I2/O2-based method to synthesize 
sterically hindered esters from primary nitroalkanes by in-situ iodide-mediated catalysis was 
developed.  
In chapter 5, an mild and practical way to construct sterically hindered amides and peptides 
from α-substitued manolonitriles and amine in the presentence of base under O2 was developed 
based on mechanistic understanding in chapter 3.  
In chapter 6, further study about the character and reactivity of a halogen bonded complex 
between amine and NIS or NBS was carried out. These complexes are lower reactivity for 
halocyclization, but the reactivity dramatically improved via addition of acid.  
















第一章では、従来のアミド結合生成反応と、酸素を酸化剤として用いる Nef 反応を概説した。  











第六章では、アミンと NIS から得られる新規錯体が、ハロゲン結合を有している事を X-線結晶構
造解析により明らかにし、その反応性に関して系統的に検討を行った。  
第七章では、研究成果を総括した｡ 
 
以上、本研究は、有機合成化学を広く発展させる画期的な貢献をするものであり、自立して研究
活動を行うに必要な高度の研究能力と学識を有することを示している。したがって、李静提出の
博士論文は、博士(理学)の学位論文として合格と認める。  
 
 
 
 
 
